Three-dimensional (3D) computed tomographic (CT) volumetry has been introduced into the field of thoracic surgery, and a combination of inspiratory and expiratory 3D-CT volumetry provides useful data on regional pulmonary function as well as the volume of individual lung lobes. We report herein a case of a 62-year-old man with severe emphysema who had undergone lung volume reduction surgery (LVRS) to assess this technique as a tool for the evaluation of regional lung function and volume before and after LVRS. His postoperative pulmonary function was maintained in good condition despite a gradual slight decrease 2 years after LVRS. This trend was also confirmed by a combination of inspiratory and expiratory 3D-CT volumetry. We confirm that a combination of inspiratory and expiratory 3D-CT volumetry might be effective for the preoperative assessment of LVRS in order to determine the amount of lung tissue to be resected as well as for postoperative evaluation. This novel technique could, therefore, be used more widely to assess local lung function.
INTRODUCTION
Three-dimensional (3D) computed tomographic (CT) volumetry has been introduced into the field of thoracic surgery [1, 2] . In addition, a combination of inspiratory and expiratory 3D-CT volumetry provides useful data on regional pulmonary function as well as the volume of individual lung lobes [1] . It is often difficult to make a decision to perform lung volume reduction surgery (LVRS) for a patient with severe emphysema, but a combination of inspiratory and expiratory 3D-CT volumetry might provide helpful information on the indication for LVRS, the amount of lung tissue to be resected and the prediction of postoperative lung function. We report here a case of a 62-year-old man with severe emphysema who had undergone LVRS, in order that we could assess this technique as a tool for the evaluation of regional lung function and volume before and after LVRS.
CASE REPORT
A 62-year-old man with pulmonary emphysema was referred to our hospital for LVRS. According to pulmonary function tests, forced expiratory volume in 1 s (FEV 1 ) was 0.87 l (28% of predicted) and the FEV 1 /forced vital capacity ratio was 32% (Table 1) . Chest CT showed severe pulmonary emphysema with predominant lesions in both upper lobes. According to a combination of inspiratory and expiratory 3D-CT volumetric data, both upper and lower lobes showed a decreased ratio of expiratory lung volume over inspiratory lung volume (E/I ratio; Fig. 1 ). In addition, in both lungs, the lower lobe volume was only about 40% of the corresponding right or left lung volume (Table 1) . These findings clearly implied that emphysematous lungs in the upper lobes compressed relatively normal underlying lung tissue in the lower lobes, resulting in the decreased E/I ratio of both lower lobes in addition to the remaining less emphysematous upper lobes. We expected the patient's lung function to recover. He subsequently underwent bilateral LVRS for the targeted lesions in both the upper lobes through video-assisted thoracoscopic surgery. The postoperative course was uneventful, and the patient recovered very well after LVRS. His postoperative pulmonary function was maintained in good condition despite a gradual slight decrease 2 years after LVRS (Table 1) . According to the 3D-CT volumetric data, after the LVRS, both remaining upper lobes and lower lobes showed an improvement of the E/I ratio (Table 1) . These changes were also well confirmed visually (Fig. 1). patient, we used inspiratory and expiratory 3D-CT volumetry to evaluate perioperative local anatomical change for 2 years after the LVRS. Our findings were clearly associated with the pulmonary function test results. To our knowledge, this is the first report describing the perioperative assessment of LVRS using a combination of inspiratory and expiratory 3D-CT volumetry. Furthermore, 3D-CT volumetry enabled us to estimate the volume of each lobe and gave us additional information about perioperative lung function. Specifically, in this patient, inspiratory and expiratory 3D-CT volumetry apparently visualized data showing that the preoperative lungs experienced marked air trapping and decreased lung elastic recoil. Although both lobes should be almost the same size in healthy subjects [2] , in this patient both lower lobe volumes were approximately 70% of the corresponding upper lobe volumes. The finding of overinflated bilateral upper lobes with marked air trapping, assessed by inspiratory and expiratory 3D-CT volumetry, was considered to provide a good indication for LVRS. The excision of nonfunctional lung tissue is believed to improve lung function by relieving the compression of relatively normal underlying lung tissue and allowing lung elastic recoil, which permits outward forces to restore the collapsed bronchioles. Given that chest CT showed predominant bilateral upper lobe pulmonary emphysema, compressing the underlying normal lung tissue in both lower lobes, improvement of lung function was strongly expected to follow LVRS, which was clearly shown by a perioperative evaluation using a combination of inspiratory and expiratory 3D-CT volumetry. In terms of the amount of lung tissue to be resected, we resected as much emphysematous lung tissue in the upper lobes as possible in this patient; however, if the 3D-CT volumetric technique is more widely used, it will be possible in the near future to make an accurate prediction of the standard values of inspiratory and expiratory lung volumes in an individual patient. Then, it is very likely that it will be possible to assess preoperatively the amount of emphysematous lungs to be resected in each case. Furthermore, regular postoperative evaluation using a combination of inspiratory and expiratory 3D-CT volumetry provides useful information regarding not only the impact of LVRS but also the duration of its effect.
Although the use of CT with volume rendering was reported in perioperative assessment of LVRS [5] , compared with a combination of inspiratory and expiratory 3D-CT volumetry it would be too complex and time-consuming for thoracic surgeons to use this method in routine practice.
In conclusion, we confirm that a combination of inspiratory and expiratory 3D-CT volumetry was effective for the perioperative evaluation of LVRS, because it provided useful information on regional pulmonary function as well as local lung volume. We believe that this novel technique has the potential to be used widely to assess local lung function.
